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SUMMARY

This preliminary engineering report has been prepared by CE Maguire
under contract to the Rhode Island Port Authority and Economic Dev-
elopment Corporation. Its purpose is to develop criteria for design
of expanded port facilities at Davisville, Rhode Island to accommodate
increased demand for port services resulting from exploratory and
production drilling on the North Atlantic Outer Continental Shelf.
The study evaluated technical and economic suitability of wvarious
selected alternate site configuratioms, for various projected marine
related port users including methods of construction and materials.
As a companion to this report an environmental assessment of expansion
of the port facilities at Davisville was performed by the Coastal

Resources Center of the University of Rhode Island.

The preliminary engineering report investigated the following five

major aspects regarding expansion of port facilities:

1, Project Regquirements

Analysis to estimate project requirements included: current and
projected trends in modes of commercial cargo handling, shipping
routes, vessel sizes and land use requirements; potential users
associated with o0il and gas development on the Outer Continental
Shelf (0CS), their requirements and projected volume; an in-
ventory of current U.S. Navy Amphibious and Cargo Fleets; current
and projected fishing vessel sizes and fishing port requirements.
The recommended development will providé facilities for OCS

supply base operations or domestic shipping as the need arises.
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Site Surveys

Field surveys were performed to provide base data on existing
site conditions. The work included: precise fathometer surveys,
subsurface and subaqueous soil borings, laboratory testing of
soil samples and oceanographic analysis of the site including

wind, waves, tides, and currents.

Alternate Site Development Configurations

Six primary configurations were analyzed ﬁaking inte account
current land wuse; oceanographic considerations; geotechnical
parameters; environmental factors; dredging and landfilling
requirements; budget costs and degree to which the proposed
alternate would satisfy operational need. The six configurations
invesﬁigated: expansion along Dogpatch Beach in one phase and
incrementally; filling essentially all of Fry's Cove; expansion
north of the existing piers;. rehabilitation of the existing Navy
bulkhead; and construction of a new pier either pile supported or

earth-filled.

Alternate Construction Methods

Various waterfront structural systems for providing expanded port
facilities were evaluated for the conditions existing at the
locations of the configuration alternates. . Construction costs
were developed for each waterfront construction system to deter-

mine the most cost effective development.



Recommended Development and Implementation

A program cost estimate and time schedule for implementation of
the recommended development was prepared. The recommended ex-
pansion of the port, as shown in Figure S-1, will involve the
construction of 675 linear feet of new steel sheetpile bulkhead
with a dredge depth of Elevation =-25 MLW. Approximately 350,000
cubic yards of dredging is required. Of this total 160,000 cubic
yards are excess and will be stockpiled on site for future de-
velopment use. The remaining 190,000 cubic yards will be used to
fill-a total of 18 acres, 10 acres of which is currently at or
below Elev. 0 MLW. The new land will be at Elevation +10 im-
mediately adjacent to the berth sloping up to Elevation +17 at

the westward limit of filling. A stone armored slope 700 feet in

length will be required to contain the fill. A new access road,

railroad spur and utility lines will be constructed to service
the expanded port area. Estimated cost of construction for the
initial phase is § 6,071,000, based upon projected September,
1982 prices. Total estimated project cost, including engineering
and technical services is §6,513,000. The facilities will be
constructed to allow for future expansion of the port. The total
expanded port will include 2,400 linear feet of new berthing
space. The expansion will involve an additional 550,000 cubic
yards of dredging. This quantity along with the 160,000 cubic
yards of previously stockpiled material will be used to create an

additional 28 acres of land.
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I.

INTRODUCTION

A.

Requirements for Planning

In 1976, the Department of Economic Development and the
Coastal Resources Management Council sponsored a three-day
seminar on Rhode Island and Offshore 0il. At that seminar,
W.D.C. Lyddou, Chief Planning Officer for the Scottish
Development Department, delivered a presentation entitled,

Planning Aspects of 0il Related Development. The presenta-

tion focused on three distinct poiats:

. that the atmosphere of uncertainty surrounding oil
and gas development demands more, not less plan-
ning;
that such planning should be comprehensive, not
just limited to impact analysis;
that the mystique surrounding oil and gas develop-
ment hides the fact that what_ is required is
simply good industrial planning, both long-range
and near term as well as area wide and site-

specific.

The significance of these facts becomes more apparent when
the Scottish experience in support of offshore oil explora-
tion and production is reviewed, particularly in view of the
similarities in the geographic characteristics between the
Scottish coast along the North Sea and New England coast

along the North Atlantic.



Had Scotland not dnticipated, planned for, and prepared for
this influx. of economic activity, the outside development
forces would have controlled land use planning and the

direction of growth.

In anticipation of the growth associated with oil and gas
development on the North Atlantic Outer Continental Shelf
(0CS), the Rhode Island Port Authority and Economic Develop-
ment Corporation has authorized CE Maguire to determine the
facilities required to expand the port at Davisville and to
begin the design of these new structures. The construction
of modern, effecient and adequate port facilities at Davis-
ville will enable the Port Authority to control, direct
influence and shape the development which offshore support
industries will undoubtedly bring. As part of the compre-
hensive planning being performed by the Rhode Island Port
Authority and Economic Development Corporation and its
consultants, including CE Maguire, the uncertainty of OCS
development has been dealt with as a very real coasidera-
tion. However, the full scope of the facilities required is
difficult to project owing to the uncertainities surrounding
the quantities of recoverable o0il and gas in Baltimore

Canyon and Georges Bank.

NERBC-RALI Report

In 1976, a report was prepared by the New England River
Basins Commission (NERBC) for project development and ap-

plication of a methodology for siting on-shore facilities
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associated with exploration and development of OCS petroleum
resources. The report was prepared with the Resources and
Land Investigations (RALI) Program of the United States
Departmenﬁ of the Interior's Geological Survey. The NERBC-
RALI report was prepared to aid New England states and
coastal states throughout the nation in planning for the
major issues associated with the on-shore industrial devel-
opment associated with accelerated off-shore o0il and gas
exploration and producti;n. The New England states, through
NERBC, were selected for this national study because, for
many years the New England states have shown an extra-
ordinary interest in OCS development. A series of detailed
Tech Updates was prepared to accompany the NERBC-RALI report

investigating specific aspects of OCS development in-depth.

The NERBC-RALI report presented three primary scenarios
dealing in detail with the impact of OCS development on
Georges Bank. These scenarios; High Find, Medium Find, and
No Find; assumed the following quantities of commercially

exploitable hydrocarbons:

High Find Scenario
2.4 billion barrels of oil
12.5 trillion cubic feet of gas

Medium Find Scenario
0.9 billion barrels of oil
4.2 trillion cubic feet of gas

No Find Scenario
No commercially developable quantities are

discovered.



These scenarios are based upon statistical studies by the
United States Geological Survey. This report has been based
upon demands associated with the Medium Find Scenario.
Additional information for this report was provided by the
Booz-Allen Progresé Briefing of June 25, 1980, on Management

Alternatives for the Port of Davisville, Rhode Island; the

Keyes Associates, March 1977, Quonset Point Technical Park

Facilities Study; and the University of Rhode Island,

Coastal Resources Center, Marine Technical Report #55, 1977,

The Redevelopment of Quonset/Davisville: An Environmental

Assessment. These sources were supplemented by site spe-
cific requirements obtained from interviews with current and
potential users of Davisville including oil companies,
platform fabricators, service boat operators, drilling fluid

companies, and speciality contractors.

CE Maguire has been charged with the task of evaluating OCS
development to establish parameters for the design of port
facilities. Given the uncertainties associated with OCS
dvelopment these facilities should provide maximum opera-
tional flexibility to serve a variety of potential in-
dustrial and commercial wusers including OCS commercial
cargo, commercial fishing, and possible use by the U.S.
Navy. The major thrust of the early stages of the study was
to identify what similarities and differences exist among
the wvarious potential users. In the following sections of

this report, the various potential users and their require-
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ments are presented. The appendices contain more detailed
studies of the current status and future trends of the OCS,

commercial cargo and fishing industries.

One common requirement of all ports, regardless of users, is
that for a port to remain competitive, it must efficiently
and economically service its wusers. Davisville, Rhode
Island, is well located geographically with respect to both
Georges Bank and Baltimore Canyon exploration sites being
approximately 200 miles from both areas. As shown in Figure
I-1, there are no major ports significantly closer. This
means that with respect to travel time and distance to and
from the drilliqg sites, Davisville is highly competitive
with other port area where service basis could be estab-

lished.

The ability of supporting intermodal transportation networks
to efficiently move products to and from a port is a major
factor in its successful operation. Davisville occupies an
excellent position in this regard. Davisville is located
close to the Interstate Highway System with good connecting
routes (Figure I-2). It is also served by rail lines, as
shown in Figure I-3, connecting directly to the north-south
Mainline tracks in West Davisville. Rail spurs extend to
the two existing piers which is a rarity for OCS service

basis, but a feature that makes for very efficient loading
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and unloading. These reasons - excellent facilities, geo-
graphic location and leasing rates - account for Davis-
ville's current utilization for as the primary service base

for support of exploratory operations in the Mid-Atlantic.

Service bases for offshore drilling have developed in sev-
eral manners. Initial production drilling in the Gulf of
Mexico was frequently near to shore. Travel time to plat-
forms could be kept to a minimum by having several small
bases serving a few platforms. The quieter sea conditions
in the Gulf of Mexico permitted the use of vessels that are
still generally much smaller than those currently utilized
off New England and New Jersey. Tﬂese larger vessels have
larger cargo capacities making efficient port operation a
significant factor in vessel turnaround time. In the past
few years (with the increased requirement for new oil and
gas resources and the development of technology to support
drilling on the outer continental shelf) the distance to oil
fields has increased making it possible for one base to
service several platforms over a larger geographic area
without significantly affecting travel time. O0CS service
boats have become larger making it possible for more equip-
ment and supplies to be transported on each t?ip. All of
these factors support the decision for a large OCS base

supporting several exploratory and production units.
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The entire oil support operation can be made even more
efficient by locating supporting businesses adjacent to the
service bases allowing for quick response, minimum haul
distances and ready access to the waterfront. A large,
all-encompassing service base complex would be an attractive
facility to the petroleum industry. The development of a
large OCS base will require considerable areas and berthing
space. In this regard, Davisville occupies a favorable
status in Narragansett Bay (see Figure I-4) if not the
entire Northeast as one of the few ports remaining where
expansion of crowded harbor facilities can be accomplished
without displacing current port users or neighboring in-

dustry.

Most ports in the northeastern United States are faced with
shortages of upland area for storage and berthing space.
Many of the larger ports are making long-term commitments of
land and financial resources to develop port facilities that
can handle new modes of cargo handling, in particular con-
tainerization. Construction of berthing space and land area
in these ports is comparitively costly. Many of the older
medium-sized ports are bordered by metropolitan, commercial
and industrial areas that make economic expansion of land
area costly, if not altogether unfeasible. The large areas
of adjacent, essentially unused land surrounding pavisville

allow for efficient expansion of existing port facilities

providing space for needed upland support areas.
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Disposal of dredge material is another problem facing many
ports. Land disposal has become a virtual necessity at
present because there are no ocean dumping sites currently
open for disposal. With the space shortage around most
ports, land disposal of dredge material is wusually not
feasible nor uneconomical. In addition, dredging in most
port areas involves significant proportions of soft organic
silt. This material presents a very real disposal problem
because of large amounts of contained water, turbidity of
effluent, odor and long-term settlement problems. At Davis-
ville, the projected quantity of organic sediments repre-
sents a relatively small proportion of the dredge material

and can be readily handled on site.

Davisville occupieé a rare and favorable position with
regard to most ports in that it has land area available for
dredge material disposal immediately adjacent to the water-
front and any surplus material can be stockpiled near the
areas of construction to allow economical material handling.
The material being dredged is essentially all nom-orgamic
sand which can be used for engineered fills. Disposal of
dredge material can be accomplished by creation of land
which provides additional acreage along the waterfront.
Therefore, Davisville can expand into a large port complex
with ample upland area to service OQS activities as well as

commercial cargo operations.



Rhode Islan;i has a long history of maritime trade. There
currently exists in Narragansett Bay an excellent infra-
structure that is available to service an influx of OCS
supply boats or expanded cargo services. There are well
developed businesses to service and maintain vessels in-.
cluding their hulls engines and equipment. There are firmé
specializing in repair and maintenance of hydraulic, elec-
trical and pneumatic equipment and marine electronics.
Because its history is so closely linked to the sea, Rhode
Island has a socio-economic philosophy favorable to maritime
service. This creates an environment generally conducive to

the marine industry.
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II.

PROJECT REQUIREMENTS

A.

Major Criteria

The primary intended user for the new facilities will be for
support of mid and north Atlantic OCS o0il and gas related
operations. Admittedly, there is a significant margin of
uncertainty associated with predicting the level of demand
for support bases over the next 20 to 30 years. To assure
that the cost of new facilities can be ammortized, the
facilities should be attractive to the maximum number of
potential users. In developing the design criteria for the
port facilities, consideration was given to three potential
users in addition to  0CS support. These are commercial
cargo, commercial fishing and the United States Navy.
Essential design elements have been developed for all four
users and are presented in the following sections. Detailed

analyses of each are presented in the Appendices.

The major factors affecting the design are:

Marine Requirements: vessel draft, beam & length;
wind, waves, tides, & cur-
rents

Land Requirements: contiguous acreage, apron
loadings, pavement, & cover-
ed storage

Utility Requirements: water, sewer, storm drain-
age, electrical, telephone &
fire alarm system

Transportation: highway and railroad

iI-1



Vessel dimensions establish channel width, dredge depth,
berth length, turning radii for vessel maneuvering and
elevation of wharf apron. Land requirements depend heavily‘
upon the user's operations. Large amounts of contiguous
land area are required and remote marshalling areas may also
be necessary. Loadings on the wharf apron are also very
dependent upon usage. Cargo, OCS and Naval operations may
develop loads up to 1,000 pounds per square feet or higher
on the wharf apron while commercial fishing produces
relatively light apron loads. The need for large paved
areas or covered storage is usually associated with cargo
operations, but the amounts are very dependent upon actual

cargo being handled.

Utility demands are functions of the number of employers,
materials processing and operation equipment as well as
actual services required by vessels. Transportation needs
are dependent upon source and destination or types and

quantities of products, materials and goods being handled.

The various criteria for each potential user are developed

in detail in the following paragraphs.

OCS Supply Boat Service Bases

The harsh nature of the Atlantic ocean off the northeast
coast of the United States necessitates larger supply boats

than are customarily utilized in the quieter waters of the
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Gulf of Mexico. The boats presently in use off New Jersey
are typically the largest boats of the American fleet.

These characteristics vessels have the following dimensions:

Draft 12 to 19 feet
Length 150 to 210 feet
Beam 30 to 45 feet

These figures are based upon interviews with current users
and an inventory of several United States boat operators.

This data is presented in more detail in Appendix A.

Sea condit@ons in the Western North Atlantic are off New
England and New Jersey no less severe than in the North Sea.
Boats recently constructed for service in the North Sea are
as large as 300 feet in length. If large scale production
drilling becomes a reality, it can be expected that even
larger vessels will be constructed to service the Baltimore
Canyon and Georges Bank areas. Service boats of up to 250
feet in length, with a draft of 20 feet and a beam of 45

should be anticipated for the facilities of Davisville.

To better describe the port requirements of an OCS service
base, Figure II-1 shows the conceptual layout of an ideal-
ized OCS service base. It must be remembered that the
actual configuration of any port facility is dependent upon

the preferences of the specific user as well as the con-
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straints applied by'channel and land configurations. Road
rail and utility acces will also affect layout. The layout
presented in Figure II-1 is not meant to present the appear-
ance of any existing service bases nor predict the appear-
ance of Davisville in a few years. This and other idealized
port configurations presented in this report have been
prepared to assist the reader in interpretting the text.
The data used in preparing this layout was obtained from
research by CE Maguire and information regarding typical
facilities as presented in the Booz-Allen Hamilton Progress
Briefing of June 25, 1980 on Management Alternatives for the

Port of Davisville, Rhode Island.

This idealized service base is a facility capable of sup-
plying three to four offshofe exploration or production
units providing two berths of 250 feet in length with 8 to
10 acres of land supporting each berth for a total of 16 to
20 acres. Approximately 20,000 to 30,000 square feet of
covered warehouse storage space would be needed and 2,000
to 3,000 square feet of office space. A large parking area
is required for service boat and drill rig personnel. Silos
and tanks will be constructed for bulk storage of dry drill-
ing fluids and tanks for diesel fuel. The remainder of the
area will be utilized for open storage of equipment for
drilling operations, such as tools, pipes, rods, anchors,

chains, cables, lines, tanks, and other assorted materials.
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There are numerous bases servicing offshore drilling and
productive units that provide fewer facilities than are
being proposed for Davisville. Most of these bases are
either evolutionary - having started small, growing to meet
a demand and finding ways to operate within the limita-
tions - or they are in regions where all of the desired
parameters can not be met. Bases with limited space can be

tolerated but result in many port inefficiencies.

Strong competition exists in New England ports for conven-
tional port users. The promise of new revenues associated
with OCS o0il related services 1is already producing a
spirited competition to attract OCS businesses. Ports from
Virginia to Newfoundland are competing for OCS oil dollars.
To attract and hold tenants, the Rhode Island Port Authority
must provide a complete and efficient port complex with an
active marketing and management philosophy. The proposed
development program therefore has been prepared to provide a
complete, efficient and economical port complex at Davis-

ville.

Other support operations such as suppliers of speciality
tools, diving services, drilling tools, well-head equipment,
and several other service and equipment suppliers will also
desire facilities near the service bases, but it is not
essential that they be immediately adjacent to the water-

front.
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The largest utility demand associated with an OCS service
base is for fresh water. One well requires a total of about
one million gallons of water. The remaining utility demands
are associated primarily with the office and warehouse
operations and wharf lighting. There are additional elec-
trical requirements for blower and. pump motors on the bulk

dry storage system.

Rail service directly to dockside is very desirable (but not
mandatory) for movement of bulk materials thereby eliminat-
ing the need for double handling of goods. If rail service
is not provided directly to the base, sidings must be avail-
able nearby. Highway access is essential to the operation

of an OCS service base.

In November 1976, Tech Update II was issued to the NERBC
report presenting revised impact estimates for New England.
At this time under the medium find scemario, assumed com-
.mercially recoverable quantities of oil and gas were esti-
mated at 900 million barrels of o0il and 4.2 trillion cubic
feet of natural gas. A total of 25 production platforms
will be installed to produce this o0il. In addition, as many

as 12 exploratory rigs will be in operation ay any one time.

In November 1979, the United States Geological Survey issued
a summary report on Outer Continental Shelf 0il and Gas

Activities in the Mid-Atlantic and Their Onshore Impacts.
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This report presented estimates of recoverable quantities of
0oil and gas in the region surrounding the Baltimore Canyon.
For a probability similar to the NERBC Medium Find Scenario,
it was estimated that 530 million barrels of oil and 4.1
trillion cubic feet of gas can be produced .in the Mid-
Atlantic. Using the same production rates utilized in the
NERBC report, seventeen platforms would be required to
recover these quantities. This is essentially two-thirds of
the current predictions for Georges Bank. While development
of the two regions will not commence at the same time,
service base support will be required for over twenty years.
With the maximum assistance required for either reqion for
the five to six years, immediately after, production drill-

ing begins in that area.

In evaluating the effects OCS development, estimates of
berthing requirements have been based upon average levels of
support of two service boats per exploratory rig and three
service boats per production platform. These are conserva-
tive levels as compared to the NERBC-RALI numbers (for
locations more than 150 miles from shore) of three boats per
exploratory rig and four per production platform. There-
fore, based on exploration and development rates predicted
by NERBC in the first twenty years after lease sales supply
boat demands will range from 6 to 51 boats at any one time,
with an average demand of 22 boats. Similarly, estimates
could be made for the Mid-Atlantic of 4 to 35 boats with the

average at 15.
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Generally, it can be anticipated that two boats will operate
out of one berth. If all OCS support was performed ocut of
one service base, berths would be required for an average of
37 boats with peak volume at 65 to 85 berths. This trans-
lates to an average of 19 berths with peak demand at 33 to
43 berths. Acknowledging that some addition rafting could
be tolerated during peak periods, as many as three ships
could be assumed to work out of one berth. Based upon this
assumption at peak activity, 22 to 28 berths would be
needed. The present facilities at Davisville can provide 19
berths for OCS vessels. If all of the berths at Davisville
were to be used for 0CS support, the port of Davisville
could service without further expansion essentially all of
the activity in the Georges Bank and Baltimore Canyon tracts

under the USGS medium Find Scenario.

Pile Jacket Fabrication

Associated with development of oil wells on the outer con-
tinental shelf in the Baltimore Canyon and Georges Bank
areas will be the need for pile jackets (legs) for support
of production drilling platforms. The number of pile jack-
ets required depends upon the extent of the oil finds. The
oil companies must weigh the cost of each pile jacket and
platform against quantities of gas and o0il that can be
produced. The size of the pile jacket depends upon the
depth of water; wave tide and currents; storm conditions;

and facilities to be provided. Water depths in the Georges
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Bank area range from less than 100>up to 1000 feet but most
interest has been in areas with less than 500 feet of water
(although at present it has been reported that interest is
shifting to deeper water areas). Water depths in Mid-
Atlantic tracts are generally similar to the Georges Bank

tracts although water tend to be somewhat greater in depth.

Based upon current designs, the sizes of '"typical" pro-
duction platforms projected for North Atlantic OCS will have
decks that are in the vicinity of 180 by 220 feet in plan
area. The actual size depends upon the quality of the oil
and gas being produced and the number of wells installed.
The pile jacket supporting the platform are typically rect-
angular in plan measuring.about 75 by 180 feet. The legs of
the pile jacket are battered outward at 1 horizontal to 8
vertical to 1 to 12. Figure II-2 shows a'typical 0CS pro-

duction platform supported on a tubular steel pile jacket.

Based upon these parameters, a pile jacket 400 feet in
height would measure about 150 by 260 at the base and a 600

foot high pile jacket would be about 200 by 300 at the base.

The size of pile jackets that could be fabricated at Davis-
ville are potentially limited by several factors. Exit from
Narragansett Bay is controled by the Newport Bridge which
has a vertical clearance of 194 feet and a horizontal clear-

ance of 1,500 feet. This bridge clearance would restrict
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pile jackets to a maximum of about 175 feet or less, in
their smallest dimension. The channel leading out of Davis-
ville has a width of 500 feet and a project depth of 34
feet. Soundings taken in June, 1980, as part of this report .
crossed the channel in the Davisville area three times and
did not encounter depths less than 29 feet at mean low
water. This depth is further substantiated by soundings
performed in 1980 by R. McMaster of the University of Rhode
Island. This should be adequate for towing of pile jackets

and should not cause difficulties.

Vertical restrictions for the Quonset Point Airport landing
patterns require th;t obstructions be kept below Elevation
169 throughout the Davisville area. Allowing for the height
of barge and skids above the water surface, this effectively
limits the maximum size of any.platform to about 150 feet in
its smallest dimension provided that permission was obtained
from airport authorities for frequent encroachment of cranes
above Elevation 169. Platforms of only 150 feet in their
least dimension are smaller than the majority of platforms
that will be required. However, a substantial portion of
the tracts that are potentially productive are in water less
than 400 feet in depth. It may be practical to fabricate
pile jackets in Narragansett Bay for these well in accord-
ance with current design methods. While platforms can and

are fabricated in more than one section, this typically is
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only done when it is impractical to .construct, load out,
transport, and launch a pile jacket in single unit because
of limitations of available launching equipment, yard limi-
tations or structural design considerations. The construc-
tion of pile jackets in more than one section is extremely
expensive. Therefore it is normally used only as a last
resort. State-of-the-art technology is such that pile
jackets up to about 1000 in height have been launched.
Based upon current design practices, it therefore appears
impractical for all pile jackets to be fabricated at Davis-
ville or anywhere in Narragansett Bay because of airport

height limitations and bridge clearances.

A second possibility is the use of guyed towers rather than
conventional pile jackets. The state-of-the-art offshore
for platform technology is on the threshold of practical
guyed tower design. These structures will not have battered
legs but rather will be vertical with a relatively constant
cross-sectional area. The towers will probably be of about
the same dimension as the top of present pile jackets, that
being about 75 feet by 180 feet. It therefore may be
practical to construct towers of this type in Davisville for
virtually any water depths off of the Northeast coast. The
effective utilization of Davisville as a fabrication yard
hinges on the magnitude of the oil and gas finds as well as

future developments in offshore technology.
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In the event that fabrication of pile jackets or towers was
to occur at Davisville, the amount of area required would
depend upon the size, complexity and number of units being
assembled at any one time. For a single pile jacket yard, a
waterfront area ranging from 50 to 200 acres of waterfront
is needed for fabrication, and load out, depending upon the
entire fabrication operation. In addition to waterfront
land, additional contiguous or nearby land capable of of
from 50 to 200 acres is needed for storage of tubular
stocks. A total facility fabricating three or four plat-

forms may require upwards of 1,000 acres.

Commercial Cargo Port

Commercial shipping is another major market area which
should be considered for potential marine-related industrial
development at the Quonset-Davisville facilities. Rapidly
rising fuel costs coupled with diminishing fuel supply is
gradually bringing waterborne tramsport of goods to the
forefront as a cost-effective and energy-efficient mode of
transport. For this reason, an analysis was conducted which
considered present and future trends in the commercial
shipping industry and their applicability to the Davisville
pier expansion project. A summary discussion of shipping

trends is presented in Appendix B of this report.

The appendix illustrates three types of merchant shipping

services to be considered:
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1. Liner Service - Scheduled sailings to designated
ports of call;

2. Charter Service - Ships generally hired to carry a
single commodity from one port to another;

3. Specialized Industrial Carriers - Commonly re-
ferred to as Bulk and Neo-Bulk shipping and gen-
erally associated with shore support processing

and/or trans-shipment and distribution facilities.

In addition to the types of service, Appendix B presents
seven primary methods of commercial cargo handling and

shipping. Thgse are:

1. General (Break Bulk) Cargo
2. Containerization

3. Lighter-Aboard-Ship (LASH)
4.  Bulk Carriers

5. Coastal Barges

6. Roll-On/Rol1-0ff (RO/RO)

7. Palletization

In evaluating the applicability of these and waterborne
transport modes and service methods to Davisville, the
advantages and disadvantages of the port must be considered.
The advantages are: proximity to Block Island Sound and the
open Atlantic Ocean, adequate rail, road and utility net-
works, ample land, and a Port Authority and State Government
committed to industrial development.

1I=-13



Major disadvantages include: attractive existing deep-water
(40-foot draft) port facilities at the ports of Providence,
Fall River, and Melville, and an approach channel depth
limitation of approximately 30 feet to the Davisville port.
While the long-range potential of deepening the approach
channel should not be ruled out pending detailed engineefing
and environmental studies, design of near-term comstruction
must consider marine transport modes which require shallower

draft ships.

Engineering designs should, however, provide the flexibility
to expand the port to deeper draft capabilities in the

future, should the demand become evident.

Because of the relatively .shallow 30~foot deep channel
serving Davisville, it appears that trans-ocean shipping,
which tends towards deeper draft vessels, with drafts in
excess of 35 feet would be precluded from the new facility
in the foreseeable future. There are, of course, some
exceptions such as auto carriers, which due to their large
volume to weight ratio typically have drafts of 30 feet or
less and therefore do not require the deepwater ports. The
remaining potential market while somewhat limited appears to

be in the coastal shipping and feeder type service.

As pointed out in the 1980 National Port Assessment by the

United States Department of Commerce,. coastal shipping
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operations appear to be increasing, primarily due to the
risiﬁg costs of fuel and the energy efficiency afforded by
waterborne transport. The container-barge operations at the
Port of Providence, and the RO/RO container operations from
Halifax to Portland and to Fall River are examples of this
expanding shipping mode. While, admittedly, theée vanguard
operations have met with minimal success, it is anticipated
that the Jlessons learned from their shortcomings (most
notably large vessels that were too large ‘and the lack of

return cargo) can be put to good adVantage by future users.

As fuel costs continue to rise, it is anticipated that
coastal shipping, predominantly by containers, will also
rise. Conceivably, with the increasing congestion of the
road system through the Washington - New York - Boston
megalopolis, with no major new road systéms planned, north-
south RO/RO services will replace trucking of non-perishable
goods. Even perishable goods are feasible in refrigerated
containers. The trend towards this type of shipping was
recognized in the 1979 U.S. Department of Commerce, Maritime
Administration study of Mid-America ports which predicted
that traffic on the Mississippi River system would double by
the year 2000. The upsurge of the unit-train is another
example of a trend towards an energy efficient mode of
transportation, with direct applicability to Davisville with
its existing rail network. A unit-train is a train made up

of 1,000 cars or more carrying a single commodity such as
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coal or grain between a single source and a single user. In
the past year, definite interest has been expressed by the
bulk grain and coal shippers, (e.g. Italgrani or New England

Power) concerning location of terminals in Narragansett Bay.

Coastal shipping is a major market to be considered in
planning for the port at Davisville. Infrastructure re-
quirements of a coastal shipping facility are very similar
to those required by 0OCS service vessels. Both industries
require a small-scale port £facility; in the case of 0CS
service, to trans-ship to a drilling platform two or three
hundred miles at sea; in the case of coastal shipping, to
trans-ship to (and receive from) a port several hundred

miles along the coast.

Of the seven transportation modes described in Appendix B,

three should be actively considered for Davisville:

1. Containerization
2. Coastal Barges

3. Roll-On/Roll-0ff (RO/RO)

General - (break bulk) cargo can be ruled out since it is
rapidly being taken over by containers and RO/RO operationms.
Bulk carriers are generally deep draft vessels which are
prohibited from using Davisville by the existing 30 foot

channel. With the advent of the unit train, there is some
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potential for coastal distribution of bulk commodities, for
example coal; however, this would present a specialized
opportunity which should be addressed if such a proposal is
received. LASH and palletization are more prominent in
European ports, but have not appeared significantly in US
Maritime Commerce. It is anticipated that facilities de-
signed for coastal shipping and/or barging could easily be

adapted to these modes if necessary in the future.

Potential markets could include scheduled Liner Service as
is the case in Fall River and Portland. These existing
operations deal with regional shipping. With the potential
for coastal shipping increasing in response to rising high-
way transportation costs, it 1is predicted that inter-
regional shipping will expand. Goods being shipped will
include some of the more conventional materials such as
petroleum to products that will be relatively new to coastal
barge shipping such as consumable commodities, textiles and

lumber.

Even more advantageous would be specialized Neo-bulk
carriers including cars, lumber, steel, chemicals, and
petroleum products. These last two products can be signi-
ficant to Rhode Island in view of the industrial land avail-
able Davisville for processing and distribution facilities.
Based upon past experience the existence of a pier facility

would be a major advantage in attracting commercial shipping
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and associated industries since most industries would prefer
to have the port facilities provided to them on an exclusive
or scheduled basis for which they would pay appropriate

wharfage, dockage, and demurrage fees.

The actual configuration of any port facility is dependent
upon numerous factors including: specific users, vessels,
cargo, channel, utilities, and land configuration. Figure
II-3 has been prepared to present the general concept of the
physical 1layout of a facility to serve coastal shipping.
The basic infrastructure required would be provided by the
Port Authority while more detailed development would be
adapted to the specific requirements of the user by the

tenant.

The berth should have the capability of accommodating a
barge, small container ship or RO/RO ship. Most probably,
the ship would be a combination RO/RO, lift-on/lift-off
container carrier with a capacity of about 100 containers.
This vessel is based on previous similar proposals under
consideration at several New England ports including East-
port and Portland, Maine; Portsmouth, New Hampshire; and New
Bedford. and Fall River, Massachusetts. A typical ship of

this capacity would have the following characteristics:
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Length: 300 feet
Beam: 48 feet
Draft: 18 feet

The apron area should provide a minimum clear width of 80
feet between the wharf face and transit sheds to allow for
turning of large trucks and the use of mobile dock side
cranes, front-end loaders, etc. The apron should have the
capability for future installation of a gantry crane, should
this become a user preference to provide for a future gantry
crane, a minimum apron width of 120 feet should be provided.
This typical transshipment operation would require approxi=«
mately twelve acres of contiguous or easily accessibly
marshalling area for each berth. It would also most prob-
ably require a secure area with alrestricted access entrance
with an inspection station and scales. Any associated
processing, distribution, or stripping/stuffing operations
would require additional area. Railroad spurs should be
provided to the transit shed and/or wharf face. Utility
services should include water for fire protection and to
fill ships tanks; sewage for dock workers and possibly ship
pump-out; power to service refrigerated containers and

lighting for night operations; and communications.

The port should include RO/RO platform for bow and stern
ramps. The platform should be of adequate size for a mini-

mum two lane ramp and to allow turning of the trucks. The
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platform should be able to accommodate the ship in a loaded
or empty position over the normal tide range. The platform
can be either fixed or floating; however, recognizing the
small-tide range at Davisville, it is anticipated that a
fixed platform will be adequgte and require less mainten-
ance. It should be noted that the existing ramp adjacent to
the northern pier at Davisville could be readily adapted to

accommodate RO/RO vessels at minimal expected costs.

The ramp may be fixed in-place at the most desirable loca-
tion and height in 1light of the specific site conditions.
Facilities at Montreal, Canada, and Port Elizabeth, New
Jersey utilize this concept. The ramp should be set at a
height to minimize the influence of wave action, but Jlow
enough to allow utilization of the ramp duiing the entire
range of the tide cycle. TFactors establish the design
critiera are the height of the vessel's ramp above the water
line, both loaded and unloaded, the size of the vessel's
ramp, the maximum acceptable grade of the extended ramp

while loading and unloading, and the tide range.

The design vessel outlined earlier would require a berth
which is a minimum of 110 feet wide and 500 feet in length

excluding approach and fairway requirements. Any peculiar

~ berthing manuevers required due to the location and orienta-

tion of the berth could require additional area. The loaded

draft of the design vessel is approximately 18 feet.
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The extreme low water is -3.0 MLW and allowing some toler-
ance for squat, water density variation, and under keel
clearance a minimum dredged depth of 25 feet below Mean Low

Water is recommended.

If coastal barge service was initiated in lieu of self
propelled vessels, the basic port requirements remain es-
sentially unchanges. These being a 12 to 20 acre parcel
with a 120 foot wide apron. A 450 foot long berth is needed
for a facility to service ome 300 foot long barge. To
accommodate two barges, a berth length of approximately 800
feet is necessary. Draft of these barges would be from 12
to 18 feet requiring a dredge depth of 25 feet. Figure II-4
has been prepared to show the conceptual layout of an ideal-
ized coastal barge port capable of accommodating two barges

or a barge and coastal RO/RO-container vessél at one time.

Commercial Fishing Port

The establishment of the 200-mile fishing limit has resulted
in the largest expansion of the New England fishing industry
in over a century. Foreign fishing efforts on Georges Bank
are being controlled and significantly reduced, and once-
depleted fisheries are recovering. Under-utilized species
such as mackerel, squid, silver hake, and herring offer
potential for supporting commercial fishery operations.
Markets, both domestic and foreign, previously dominated by

foreign vessels operating on the U.S. continental shelf have
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had to seek other sources of supply. As a result of the
potential for capturing these markets, new vessels are
entering the New England fishing fleet and numerous coastal
communities are exploring the possibility of establishing

fishing industries.

A study presently being prepared by the University of Rhode
Island Coastal Research Center on Commercial Fishing Facil-
ity Needs in Rhode Island for the Rhode Island Coastal
Management Program conservatively estimates that 45 to 200
additional fishing vessels will be in demand in New England
within the next 10 years, with 11 to 60 of these based in
Rhode Island if adequate facilities are available. This
represents an increase of about 25 percent over the present
fishing fleet of 125 vessels. In addition, significant
numbers of vessels from other areas of the East Coast could
relocate to Rhode Island should berth space become avail-
able. However, traditional Rhode Island fishing ports such
as Newport and Galilee have been expanded to their practical
limits or are occupied at near capacity levels, and signi-
ficant expansion in either area would encounter significant
political, economic and social resistance. It has been
estimated by the University of Rhode Island Coastal Re-
sources Center that the surplus US Navy land in Melville can
accommodate up to 30 vessels. Should the prediction of 60
vessels prove accurate, facilities for 30 vessels would be

lacking. With significant development, Melville could
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accommodate up to 40 vessels, but there would still be a
need for berth space for 20 to 25 additional vessels. These
vessels would range from 45 to 95 feet in length, with a few
possibly as big as 125 feet, and would have drafts of 6 to
18 feet. Based on the distance from Narragansett Bay to
Georges Bank (approximately 200 miles), most of the vessels
operating out of Rhode Island ports would probably be in the
75 to 95 foot range. This would result in a need for ap-
proximately 1500 to 2000 feet of additional berthing space
in Narragansett Bay and approximately 8 to 20 acres of
back-up space if sorting, processing, packing, and sales
operations are located adjacent to the berths. If the catch
is off-loaded onto trucks for processing elsewhere, approxi-
mately 5 acres of land adjacent to the berthing area would
be required for gear storage parking, fuel; pump~out facil-
ities, ice-making, and supply services. Given the limited
number of potential sites in Rhode Island, it appears that
unless existing facilities can be expanded or new sites
developed, additions to the New England fishing fleet will
locate elsewhere. Figure II-5 shows an idealized configura-
tion for the type of facility that could be provided at
Davisville. The actual configuration will be dependent upon
the size of the fleet, species being caught and configura-
tion of the available land area and channel. Depth along-
side the wharf should be deep enough to accommodate vessels
at all tide levels. The maximum draft that can be expected

is 18 feet thereby requiring a 23 to 25 foot channel depth.
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Channel widths should be a minimum of 150 feet with 200 to
250 feet being preferred as this would allow rafting. Even
wider dredged channels are needed if finger piers were to be

constructed out into the navigable waterway.

Davisville has .a number of advantages in considering the
potential location of a fishing industry there. The exist-
ence of berthing space and shore support infrastructure
minimizes development requirements. There is also adequate
water depth available alongside the wharf, another consider-
able advantage since dredging and disposal of dredge spoils

is in itself costly and can involve a lengthy and expensive

permit process. Davisville is also well served by road and

rail, and has back-up land available adjacent to the berth-
ing area. Since the port area of Davisville is isolated
from nearby commercial/residential areas and is and has been
primarily industrial, environmental concern over establish-
ment of a fishing industry would not be as great as in other
Narragansett Bay sites. These factors appear to indicate
that there will be a future demand for fishing industry
berthing and support facilities in Rhode Island. This
offers a potential developmental opportunity for Davisville.
The impact of the fishing industry on Davisville would be
minor if limited to offloading and support facilities or it
could be extensive if establishment of an integrated fish
plant or a fishing cooperative, was to take place. This is

dependent upon the level and type of development desired by

I1-24



the Rhode Island Port Authority and the space to be pro-

vided.

There is a significant opporﬁunity for development of the
Rhode Island fishing industry and a well planned, joint
public/private sector effort is necessary for its successful
expansion. Aggressive marketing techniques and commitment
of capital for vessels, shore support facilities, and fish
handling and processing equipment is needed to prevent the

preemption of this opportunity by other New England states.

US Navy

The design of facilities for the U.S. Navy is beyond the
scope of this study. Similarly, it would not be appropriate
for a state agency, such as the'Rhode Island Port Authority,
to undertake the construction of facilities solely for use
by the U.S. Navy. However, it must be kept in mind that the
Navy and the Port Authority are neighbors and in many re-
gards have similar waterfront demands. These being, the
need for efficient port facilities with ample berthing space
and contiguous land area for marshalling of cargo. For .the
Davisville Construction Battalion Center to fulfill its
wartime mission, it must be capable of handling and loading
large volumes of materials and equipment. The agreement
between the U.S. Navy and the State of Rhode Island allows
for occasional use of Davisville and Quonset piers. During

peacetime, this need for berthing appears to be quite
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limited, but in a wartime situation, the berthing require-

ment could be substnatial.

Acknowledging the close working relationship that must exist
between the Navy and the State of Rhode Island, the Port
Authority at the request of the U.S. Navy included as part
of this report a brief analysis of U.S. Navy port require-
ments and what effect proposed expansion would have on the

ability of the Navy to utilize facilities at Davisville.

The primary thrust of this analysis was in compilation and
review of available Navy vessels that might use the facil-
ities at'Davisville. This included the Navy's amphibious
vessels and vessels listed in the Military Sealift Command

register as of July, 1980.

All of the 72 sea-going amphibious Navy vessels have drafts
of less than 30 feet and, therefore, should be able to
utilize the existing piers as Davisville. Because of the 30
foot channel depth (MLW) the 22 vessels with drafts in
excess of 25 feet precautions such as entering or leaving
Davisville during high tide would be necessary when fully
loaded. The remaining 50 vessels have drafts that range
from 15 to 23 feet and lengths from 445 to 570 feet. All of
these ships could make use of the proposed port expansion
provided that the 14 vessels with drafts in excess of 20

feet took precautions when maneuvering at low tide.
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The Military Sealift Command lists 289 U.S. Flag cargo
vessels that could be drawn upon to move military supplies
and equipment from the Construction Battalion Center at
Davisville. Of a total of 298 ships, 102 or 34 percent have
drafts of 30 feet or less which is considered the maximum
draft vessel that should enter Davisville during high tide
stages. None of these 102 ships have drafts of leés than 26
feet which would effectively rule out their use of the
proposed port expansion. However, the two exis;ing piers

could be utilized for military cargo operations.

In summary, the proposed port expansion will not restrict
the use by the Navy of the existing piers at Davisville and
69 percent of the Navy's amphibious fleet could make limited

to full use of the proposed expansion.
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III. SITE DEVELOPMENT CONSIDERATIONS

A.

Existing Land Uses

The planning of expanded port facilities at Davisville as
performed by CE Maguire for this Preliminary Engineering
Report has been controlled by several diverse factors.
Current land use and ownership is the most significant
restriction. This aspect was dealt with in some detail in
the "Quonset Point Technical Park Facilities Study", March,
1977 and in "The Redevelopment of Quonset/Davisville An

Environmental Assessment, 1977".

The primary area of this study is known as the Dogpatch
Beach area and the adjéceﬁt area called Fry's Cove as indi-
cated in Figuré III-1. To the south and west is the Quonset
State Airport complex occupying some 650 acres. In addition
to the physical boundary created by the presence of a air-
port property there are also numerous clear zones and height
restrictions as shown in Figure III-2. The airport there-
fore imposes specifies controls on development at Davis-
ville. The allowable height of structures is quite low near
the southwestern end of the proposed bulkhead creating a

significant restraint on potential users.

There is approximately 95 acres of land immediately north of
the 35-acre Dogpatch area retained as part of the Navy Perm-
anent Mission including a small area of military housing.
This parcel separates the Dogpatch area from the 100-acre

tract adjoining Piers 1 and 2. This separation signifi-
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cantly affects the manner in which the Port at Davisville
can be developed, by dividing the port into two separate

areas.

North of Davisville is Allen Harbor and Calf Pasture Point.
These areas have been designated for potential recreational
development. The impact of expanded port activities at
Davisville on these recreational uses must also be con-

sidered.

In developing the alternate configurations discussed in the
following section, it was assumed that the 95-acre parcel
immediately south of Pier 2 will remain under the control of
the Navy. Therefore, instead of having a single 260-acre
port complex, two areas are created, one being 95 acres and
the other being 60 acres in size separated by 100 acres of
retained Navy property. While this separation can be ac-
commodated in the site design, it does result in increased
development costs and decreased flexibility. Some cost
reductions can be realized if transportation and utility
corridors can be provided through retained Navy property.
An even more beneficial arrangement would be the lease of
all or a substantial portion of the retained 95 acres of
Navy land. This could result in as much as 260 acres of
waterfront industrial land with over 8,000 linear feet of
berthing space making the facility attractive to more

potential users.
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Environmental Factors

In conjunction with CE Maguire's preliminary engineering of
expanded port facilities at Davisville, an environmental
assessment of the project was made by the Coastal Resources
Center of the University of Rhode Island, Graduate School of
Oceanography. This detailed assessment, its findings and

recommendation, are presented in the CRC report.

Geotechnical Considerations

Geotechnical analysis of expanded port facilities at Davis-
ville were based primarily upon data obtained from a boring
program consisting of 18 bore holes. All borings were
located in the water and were patterned so as to yield
geological and geotechnical information om the overburden
‘and bedrock structural regimes throughout the site. Stan-
dard and undisturbed laboratory strength analysis of sedi-
ment samples were performed. A comprehensive literature
search coupled with varied project experience in port and
harbor design throughout Narragansett Bay, New England, and
much of the world were drawn upon during formulation of
design alternatives at Davisville. Additional data was pro-
vided by work performed by the Coastal Resources Center of
the University of Rhode Island Graduate School of Ocean-
ography as part of their environmental assessment of this
project. This work included geologic and oceanographic

studies conducted within and adjacent to the study area.
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Generally, the geologic strata of the study area are that of
a glacial outwash plane with bedrock elevations ranging from
45 to 100 feet below mean low water. In the near shore
area, it appears that most of the port expansion construc-
tion would be undertaken in areas where water depths average
5 feet or less. The. most prominent geologic feature ob-
served is a 700-foot wide drowned river valley running
parallel, and approximately 800 feet off shore and north of
the east-west airport runway at Davisville. This feature
extends some 3,000 to 4,000 feet into Fry's Cove and ave-

rages 19 feet, but does not exceed 25 feet in depth.

Surficially, the sediment overburden is blanketed with a
stratum of extremely lpose and compressible organic silt
from 1 to 10 feet in thickness. In the drowned valley, the
organic silt was sampled to a depth of 25 feet. Underneath
this in the Fry's Cove Area is a deposit of medium dense,
fine to medium sand which is locally varved with silt from
15 to 45 feet thick. This overlies a thin (5 to 15 feet-
thick), but ubiquetous layer of very dense glacial till.
The final stratum encountered was bedrock, consisting of

shale, both graphitic and nongraphitic in composition.

In the area north of Pier 2, sediment overburden thickness,
and bedrock depths appear to be deeper than in the Fry's
Cove study area south of Pier 2 by approximately 25 percent.

Sediments north of Pier 2 generally are of a finer grained
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nature, reflecting their deposition under less turbulent

outwash conditions.

The significance of the various study area strata as en-
gineering materials can be discussed relative to the loca-
tion of the design alternates. As previously discussed,
existing Pier 2 demarkes the boundary between the more
northerly, finer-grained (silty) sediments and the more
coarse-grained (prgdominently fine to medium sand with

little silt) southerly strata.

Fill material for the various alternates considered will be
obtained from dredging of the access channels. In the areas
of minimal surficial organics, homoginization of sediments
during the dredging and placement processes,will render
insignificant any detrimental characteristics that the
organics may impart to the gross fill properties. Areas of
organic deposits over 5 feet in thickness, as in the drowned
valley, may require some selective segregation and stock-
piling. It is the medium-dense fine to medium sand, inter=-
mediate sediment stratum that will provide the majority of
‘the necessary fill. This granular material will be compe-~
tent enough to permit conventional steel bulkhead construc-
tion in all of Fry's Cove exclusive of the drowned valley

area.
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In those areas of thick, loose, silty sediments, or soft
organic silt sediments, (e.g. the drowned river valley in
Fry's Cove and in.the area north of pier 2), it is antici-
pated that loads applied by the sediment will exceed the
structural limitations of standard available sheet piling

sections for systems utilizing a single tie back.

Other conmstruction methods, which could be utilized to
provide a bulkhead, include removal of these weak soils and
replacement with competent material, or installation of a
double tie back system. Both of these options would be cost
prohibitive. Other design alternatives studied included
relieving platforms, cellular cofferdam, pile-supported

reinforced concrete pier, and slurry wall construction.

Stone armored slopes, where required, were designed with a
multi-stage stone filtering system to prevent migration of

fines from the foundation soils.

In the new pier installation (Alternate 6), two methods of
construction are proposed: steel sheet piling perimeter
anchored by a tie back system filled with dredged material
or a reinforced concrete deck supported by concrete piles

founded on bedrock.
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Ocean Engineering Parameters

Oceanographic conditions at Davisville are compatible with
the construction of port facilities. Wind conditions are
generally mild, with the average annual wind speed approxi-
mately 10 mph. This is well below velocities that could
become troublesome to vessels during berthing operations.
The wind direction varies seasonably with winds from the
northwest in winter months and from the southwest during the

summer months.

Hurricanes in this region generally occur in the latter part
of the summer - August and September - and have caused major

damage within the bay several times during this past cen-
tury. The damage is caused principally by winds of up to

125 mph and the surge in tides that accompany hurricanes.

These tides are. well above normal elevations. The most
severe hurricane on record to hit the Rhode Island coast and

Narragansett Bay occured in September 1938.

Normal tidal range at Davisville is about midway between
that of Newport and Providence with a mean range of 3.8
feet. Mean high water is 4.0 feet above MLW. The spring
tide range for Davisville area is 4.7 feet. The maximum
spring tide is 5.4 feet above MLW, and the minimum low water
is 2.2 feet below MLW. During hurricanes, storm surges have

risen 10 to 15 feet above NGVD. Based on a frequency analy-
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sis of tidal flooding from hurricanes and storms at Provi-
dence, Rhode Island by the U.S. Army Corps of Engineers -
New England Division (December 1956) the 10-year event
produces a storm surge of 12.3 feet above MLW; the 20-year
event produces a surge of 14.0 feet above MLW; and the
50-year event produces a surge of 16.2 feet above MLW. The
hurricane of September 1938 corresponds to the 100-year
event and produced a surge of 17.7 feet above MLW. Eleva-
tions above NGVD are slightly lower at Davisville. The
higher levels at Providence are caused by the configuration
of Narragansett Bay (Figure III-3) which narrows the
northern end constricting the storm surge and causing higher
flood levels at Providence. The US Department of Housing
and Urban Development, Federal Insurance Administration
Flood Hazard Boundary Maps show the 100-year Base Flood as

Elevation +15 MLW (+13 NGVD) in the project area.

Waves are generally less than two feet in this region of the
bay, reduced in height from the open ocean by refraction and
shoaling effects. This low energy type of environment
should not interfere with port activities except in severe
weather. High wave levels will cause port operations to be
suspended because of excessive vessel motions. It is anti-
cipated that "downtime" in the Davisville area will not be
more than two percent due to adverse wind and wave condi-
tions. Based on the Corps hurricame survey, it is conceiv-

able that waves of 7.5 feet could occur in the middle
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section of the West Passage under hurricane conditions.
Utilizing solitary wave theory coupled with analysis of bay
geomorphology and prevailing wind conditions, a wave height
of 5 feet was used to determine effects of wave run-up and
overtopping of the proposed bulkhead, and selection of stone
armor size for encompassing £fill material in the project
area. This wave height would correspond approximately to

that of a 10-year event.

Currents in the port area are weak, generally 0.3 knots or
less, and will not interfere in any way with berthing maneu-

vers and docking activities.

For any of the proposed alternmates, the normal oceanographic
and meteorological conditions will not adverseiy affect port
operations, in fact, the area is sheltered from waves dev-
eloping from prevailing northwest and southwest winds. The
fetch is relatively limited precluding, under normal condi-

tions, the development of large waves.

The alignment of proposed alternates 3 and 4 are most
directly exposed to the northeast and, as such, could ex-
perience increased wave heights and wind intensity during
northeast storms. None of the proposed alignments are
directly exposed to the southeast storm although are exposed
to storms developing from the easterly directions. The

potential for wave run-up and overtopping of the bulkhead
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exists with any of the proposed alternates under severe

storm conditions.
Flood Plain

Ports by nature of the role they plan in waterbourne commerce
have to be located in or at least én the margin of flood plains.
The majority of the existing port facilities at Davisville are
below Elevation +13 MSL (approximately +15 MLW) which is the FIA
(FEMA) 100-year flood level of the area. Most of the created
land £ill will fall below Elevation +13 MSL and will therefore

fall within 100-year coastal flood plain. (See Figure III-4)

Land based facilities will have to constructed in accordance with
FEMA criteria. Sewer manholes will require watertight covers and
electrical substations will be located above flood levels. The
bulkhead and stone armored slopes will be designgd for wave
overtopping and have passages to allow receding water§ to flow

back into Narragansett Bay.
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IV.

CONFIGURATION ALTERNATES

A.

General

There are an infinite number of alternate alignments and
configurations that could be considered for construction of
facilities at Davisville making the evaluation of all pos-
sible configurations ap impossibility. A set of six primary
alternates was established and evaluated as part of the
preliminary engineering for this project. The evaluation of
these alternate is presented in detail in the following

sections of this chapter.

During the early conceptual stages of this project, the
Rhode Island Port Authority identified the extension of the
Navy bulkhead towards the south (in the Dogpatch Beach area)
as an apparently advantageous method of eipansion of the
port facilities at Davisville. This configuration was
therefore one of six alternates that were analyzed in some
detail. The five other alternates that were investigated
included: incremental extension in the Dogpatch Beach area,
maximizing land creation in Fry's Cove, expansion of Davis-
ville north of 'Pier 1 and Pier 2, rehabilitation of the Navy
bulkhead and construction of a new pier. These six alterna-

tes are discussed in the following sections.

Alternate 1
As shown in Figure IV-1, Alternate 1 presents the original

concept as presented in the 1977 Quonset Point Technical
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Park Facilities Study with some refinements due to site

conditions as discussed in the previous chapter. Alignment
of this alternate is such that future replacement of the
Navy bulkhead can be readily accomplished should this be
desired. Approximately 2,400 1.f. of new bulkhead and 500
1.f. of stone armored slope would be comstructed. Some 30
acres of new usable land would be created by filling with
900,000 c.y. of material from 28 acres of new channel dredg-
ing. Four acres of area between mean high water and mean
low water would be filled. All dredged materials will be
utilized on site. Finish site grades will be adjusted such
that fill quantities will equal dredge quantities thereby
eliminating the need for stockpiling of excess dredge mate-

rials.

Rail and highwgy access will be provided through State
property. Marine Road will be upgraded to accommodate the
increased volume and weight of traffic with a new road being
constructed through the Dogpatch housing area and onto the
new land area. A new rail spur will generally parallel the
access road, however, more stringent horizontal curve re-
quirements will necessitate that it be constructed nearer
the retained Navy Property. Consideration was given to
providing rail and street access through retained Navy
property. This would result in a reduction in developmental
costs of approximately $300,000. However, this would neces-

sitate long-term agreements with the U.S. Navy. Water would
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be provided by tying into the existing 16-inch watermain in
the Dogpatch housing area. Sewer service will be provided
by connecting into a new sewer which is proposed to pass
through the retained Navy property. It should be noted that
a portion of the northern 1limit of the Dogpatch development
will take place on Navy property. Additional work on Navy
property will be required for utilities and for connecting
the new bulkhead to the existing bulkhead. It has been
assumed that easements with mutually benificial terms can be
negotiated for the use of this property. At present much of
this area is below the mean high water level and the re-
mainder is undeveloped low lying areas not now useable by
the Navy. Development can occur in the Dogpatch area with-
out doing work on Navy property, however there would be a
reduction in both berth length and new land area without a
corresponding reduction in price. This would result in
costs for development in the Dogpatch area higher than those

for Alternate 1.

Alternate 2

Consideraﬁions wag given to configurations that allow for
initial developments of reduced scope with future expansion
potential. An incremental approach can be applied to pier
construction, as well as bulkhead structures. Alternate 2,
as shown in Figure IV-2, presents the phasing of Alternate 1
by construction of 775 1.f. of new bulkhead. Of this
length, approximately 675 1.f. would be usable for berthing.

The remaining length would be used to tie the bulkhead

Iv-3



NEW LAND

| oNEW BULKKEAD — ,piSTING NAVE BULKHEAD

||||||||||||||||||||| _1 > g s ————
w IIIIIIIIIIIII \F NEW CHANNEL

T~

FRY'S COVE

~~_]
1
“

/
/

o

EXISTING
CHANNEL

PIER 2

HARBOR

N

ALLEN

MAGUIRE

Aschitects « Exgiripers « Placmers
CE MAGUIRE, INC. Frovidence, Rhode Istard SCALE:

CALF PASTURE

AREA: 18 acres of new useable land

DREDGE: I3 acres —160,000c¢.y. dredge and stockpile
190,000¢y. dredge and fill

BULKHEAD: 7751.f. —67511. useable for berthing
STONE ARMORED SLOPE: 800If.
ROAD:
new 2,3001f,
upgrade 2,30011,
RAIL: 4,0001f.
WATER: 1,250 11,

SEWER: 1,30014,

GRAPHIC SCALE

0 400'  800'
[ e—

RHODE ISLAND PORT AUTHORITY AND
ECONOMIC DEVELOPMENT CORPORATION

DAVISVILLE PORT EXPANSION
NORTH KINGSTON, RHODE ISLAND

ALTERNATE 2
INCREMENTAL DEVELOPMENT

"= 800' | FIGURE NO.: T¥-2




system into the stone armored slope and into the existing
Navy bulkhead. To retain the filled land, 800 1.f. of stomne
armored slope will be constructed to produce 18 acres of new
usable area. The new channel would require that about 13

acres be dredged of 350,000 cubic yards of material.

Unlike Alternate 1 this proposed incremental development
will require the stockpiling of 160,000 c.y. of surplus
granular dredge material which can be used for fill in
future developments. The distance from the new channel to
the stockpile area should be kept to a minimum to reduce
haul distance thereby reducing the cost of initial construc-
tion as well as future expansion. The area west of Dogpatch
beach is the most favorable as it is close to both initial
and future construction sites. This open land between the
main north-south runway and Marine Road is presently part of
the State Airport Complex. This stockpiling should not
adversly affect the airport as construction will consist of
low earth dikes constructed with earth moving equipment.
Road, rail, water and sewer services will be constructed
along the same routes as in Alternate 1 with provisions made
for the future expansion. As discussed in Alternate 1 the
northern limit of the Dogpatch development will take place
to some extent on Navy property. This will require agree-

ments between the State and the Navy.
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Alternate 3

The previous two alternates have dealt with development
along Dogpatch Beach generally following the lines of the
1977 Facilities Study. These alternates produce a strip of
land approximately 700 feet in width (measured perpendicular
to the wharf face). This is equivalent to 14.5 acres for a
berth 900 feet in length. For selected port users, such as
a containerized cargo port, far more acreage per berth is
required. Alternate 3 was developed to investigate the
feasibility of maximizing the developable land as would be
needed for a major containerized port facility. The con-
figuration investigated as shown in Figure IV-3 would create
about 120 acres of land behind a new bulkhead 3,206 feet in
length with approximately 34 acres per 900 foot berth. The
bulkhead would extend from the southern end of the Navy
bulkhead to a point abou£ 900 feet from the eastern corner
of the Airport bulkhead. There are considerable environ-
mental problems associated with the filling of over 100
acres of Fry's Cove and dredging of an additional 40 acres
which results in the elimination of virtually ;11 of Fry's

C